Abstract-Medical schools educators are presently experimenting with innovative ways of using e-learning to supplement the existing teaching. E-learning can promote an active, deeper approach for learning that enhances student learning outcomes. However, little literature explores the application of e-learning into public health education. The aim is to assess the effectiveness of e-learning in public health. A descriptive study, with a total of 87 international students of the Bachelor of Medicine and Bachelor of Surgery (MBBS) enrolled, was conducted at Tongji Medical College, Huazhong University of Science & Technology, Wuhan, China. To evaluate the effectiveness of e-learning platform, correlations between students' e-learning platform usage and the final examination marks were analyzed. The major contribution of this paper is E-learning platform usage had positive correlations with students' final examination marks. E-learning is promising and worthwhile for further application in public health education.
I. INTRODUCTION
Public health, an important branch of medicine, refers to application of health-related strategies for disease prevention, health promotion and improvement of quality of life [1] , [2] . With development of economic and change of medical model, more and more attention has been paid on the promotion of health. However, many risk factors existed threaten to people"s health, for example, contamination of environment, prevalence of chronic non-communicable diseases and outbreak of new infectious diseases. In view of this, it is important for medical students to equip themselves with sufficient knowledge and skills on public health.
With of a new era in information technology, e-learning defined as the use of internet technologies to deliver a wide array of solutions that enhance knowledge and performance, has become an important component of today"s teaching and learning process in higher educational institutes [3] , [4] . e-learning can be used as an active learning strategy which promotes self-directed learning [5] . Presently more and more educators are experimenting with this innovative learning approach to facilitate traditional teaching in a variety of university courses [4] - [8] . The findings suggested that e-learning was generally well accepted by the students as a supplement to traditional methods of teaching and has made an effective contribution to the improvement of learning outcomes [4] . Compared to conventional learning, e-learning has the advantage that participants can choose the place and time of education themselves.
Although many studies have shared their experiences on using e-learning to their traditional teaching, little literature explores the application of e-learning into public health education.
Based on the suggestion that e-learning can promote an active, deeper approach for learning that enhances student learning outcomes [2] , we designed an e-learning platform in public health education. In addition, we also wanted to use the platform to effectively distribute some course materials. In order to assess the effectiveness of e-learning in public health education, we conducted a pilot study with social medicine among international medical students of the Bachelor of Medicine and Bachelor of Surgery (MBBS) in a medical college in China.
II. MATERIALS AND METHODS

A. Ethics Committee Approval
This study has been ethically approved by the Institutional Review Board of Tongji Medical College, Huazhong University of Science and Technology.
B. Study Design and Sample
This study was a descriptive study, conducted at Tongji Medical College, Huazhong University of Science & Technology, with a total of 87 international students of the Bachelor of Medicine and Bachelor of Surgery (MBBS) were enrolled in this study in spring semester, 2013. Course of social medicine was one of the compulsory subjects offered in this semester and had been traditionally taught via traditional lectures to these students. After all the students consented to take part in this project, they were encouraged to register in the e-learning course platform using the specified login name and password given by the researcher. They can access the social medicine course material present on classroom teaching and relevant exercises based on their own interests and needs.
1) The platform for e-learning of social medicine
The e-learning platform, based on Moodle system (Modular Object-oriented Dynamic Learning Environment), was established in 2012 and the complete web address of the platform is http://elearning.tjmu.edu.cn/moodle/. For easy access to the students, appropriate navigation keys were given on the home page of the platform. The platform has several functional modules. For example, the setting module and course module. The setting module enabled teachers to add new learning resources, arrange assignment flexibly and also enabled students to mater their learning process and learning effectiveness themselves.
There were two course modules: self-study course module and blended course module. The self-study course module included 5 courses. To enhance knowledge of the students and broaden their eyes, we invited some famous international professors to give lectures on public health, for example, lecture on descriptive epidemiology, in our university. All lectures were audio recorded (.swf format) and its corresponding lecture notes (in .pdf format) were uploaded onto the platform. Students were able to either download or view them online.
Courses in the blended course module were interactive courses. In this module, students were allowed to communication with fellow students and tutors through a discussion forum and an online chat room. The platform also allowed students to send personal messages to each other or to tutors for private discussion.
Besides, the platform has several user-friendly functions, such as bulletin board system, calendar, and useful links and so on. All of the students" online learning activity would be recorded by the attendance register in the platform, such as the time started to learn, the duration of his/her learning process, the "visit" times and so on. These records would help the teacher to supervising the study pace of the students.
2) The social medicine course Each topic is comprised of 4 sections ( Fig. 1 ): learning resource materials, self-assessment online quizzes, assignments, further reading and discussion forum. Learning materials were saved in the PDF format and were available for download. Students can either choose to read the PDF online or download the PDF to study. To help learners to steer they during the learning and measure their knowledge of the topics, the self-assessment online quizzes were scheduled in each topic. The online quizzes are comprised of 4 single-choice questions and all these questions were linked to the key points of each topic. The quiz settings also allowed students to receive the correct answers, their marks, and feedback for the answers immediately after their each attempt. Each assignment required to write a short or long answer and to submit this to the tutor. Besides, several relevant books and articles were listed for further reading, so that a better understanding of each topic can be obtained. Furthermore, students were also encouraged to post any questions or inquiries on the discussion forum. Feedback on all assignments and the inquiries from the teachers were returned and displayed online, usually within one to two days.
C. Evaluation Methods
Questionnaire: For successful implementation of e-learning programme, computer and internet access to students is essential [5] and their attitudes toward e-learning should also be evaluated before the e-learning [9] . So a self-administrated questionnaire of computer literacy and attitudes towards e-learning was used. The questionnaire consisted of three parts. The first part provided demographic information (student ID, age, gender, country of residence); the second part enabled the participants to self-evaluate their computer-literacy, including access to the computer and internet, satisfaction with the speed of the internet, e-learning experiencing, self-rated computer skills; and the third part provided the participants" attitudes toward e-learning.
Online activity logs: Data regarding individual student"s online activity logs were generated by the platform and were downloaded and analyzed offline using a Microsoft Excel worksheet. The online activity of students in social medicine course was calculated based on their total time duration, number of visits and performance in online quizzes. "Total time duration" refers to the total time that spent on line for learning of the course; "visits" refers to the total number of clicks that students perform for accessing the course contents; "performance in online quizzes" in the quizzes was based on the mean score obtained by the students. The maximum possible score of the online quizzes in each course topic was 100.
Final exam scores: The final examination scores were the testing scores of the social medicine course evaluation at the end of the semester. The students were requested to sit in the class to complete the final exam.
To evaluate value of the e-learning platform usage in improving student exam performance, correlations between online activity logs and the final examination marks were analyzed in social medicine course.
D. Data Analysis Statistical Package for the Social Sciences (SPSS)
software was used to analyze the data. Descriptive statistics such as percentage, mean, and standard deviation (SD) were used to describe the students" demographic data. Spearman"s correlation test was used for all correlation assessments. An unpaired t-test was used to examine the gender difference of total time duration. The significant level was set at p < 0.05.
III. RESULTS
A. Demographic Characteristics
In total, 87 students (52 females, 35 males; mean age, 22.11±1.595 years) were recruited in the study and registered as platform users. Of the registered students, 51students (58.6%) were from Africa, 31 students (35.6%) were from Asia while 5 students (5.6%) were from other countries.
B. Computer-Literacy and Attitude towards e-Learning
As shown in Table I , of the 87 students, 98.9% students could readily access to the computer and connect to the e-learning platform either by using their personal computer or the public computer; 58 students (66.7%) were satisfied with the speed of the internet. Of the students, only 12 students (13.8%) did not have e-learning experience and 2 students (2.3%) were lack of basic computer using skills. When talking about the attitudes toward e-learning, 74 (85.1%) students would like to attend the e-learning course if the university offers it for free. a :Self-rated computer skills were classified into 3 levels. Expert or advanced refers to someone could be able to repair malfunctions related to hardware and software; Intermediate refers to someone could be able to use different software programs; Novice refers to someone could be able to do basic word processing and search the Internet. The average time duration of online learning for the study was 257 minutes and maximum of total time duration reached to 884 minutes. As shown in Fig. 2 , average online learning time for the male and female was 207, 288 minutes respectively, and there was no significant difference between them (t=-1.694, p=0.094).
C. Total Time Duration
When individual student exam marks were compared with the e-learning platform usage, there was significant correlation between student examination scores and total time duration (Fig. 3) . As shown in Fig. 4 , there was a positive correlation between students" performance in the online quizzes and their final exam marks (rs =0.416, p <0.001). A correlation between visit times (rs =0.457, p <0.001) and the final examination scores was also found in this study (Fig. 5) . 
IV. DISSCUSSION
The present study demonstrates an innovative way of integrating e-learning platform in teaching and learning in social medicine course among medical students. In this e-learning project, we assessed the effectiveness of this e-learning by evaluate the correlation between the e-learning platform usage and final exam performance. And it showed that there was a modest but significant correlation between them.
Access to computer and internet is essential to a successful implementation of e-learning programmes, and attitudes toward e-learning are also important in the implementation of 
D. Examination Marks and Usage of e-Learning Platform
e-learning project [5] . In this study, almost all registered students could readily access to the computer and internet either by using their personal computer or by the public computer, suggesting that most students could readily connect to the e-learning platform and complete the online learning. And most of them have positive attitudes towards e-learning.
In this study, the introduction of e-learning platform had a positive effect on improving students" final exam, suggesting that e-learning can be beneficial for students in various ways as a supplement approach to traditional teaching. The interactive features that promote self-directed learning can assist students to better master concepts being taught which resulting in better exam performance. Self-assessment online quizzes with instant feedback and assignment would allow them to better evaluate their understanding of the subject and facilitate exam preparation. Furthermore, the applying of complementary learning materials could increase their motivation to study.
In line with previous studies [2] , [4] , [10] , we found that students" performance in online quizzes positively correlated with their performance in final exams. May be it is natural for good students to do well in online quizzes and subsequently perform better in exams. In addition, total time duration and visits time were also found positively correlated with student exam performance, which were consisted with the previous studies [11] , [12] . However, the correlation between total time duration and student exam performance were not found in one previous study [4] . The inconsistent findings may be that students spend the time surfing the internet rather than learning. Therefore, it"s essential to apply some software to calculate the specific online learning time of students.
V. CONCLUSION
In conclusion, the present study demonstrates the effectiveness of using e-learning as a supplemental to teaching in public health education. Based on our initial evaluation, the introduction of e-learning platform may improve students" learning outcomes. Overall, e-learning is promising and worthwhile for further application in public health education.
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